mutant flies lacking PDF, or flies in which the PDF-expressing subset of clock neurons have been functionally silenced, exhibit striking defects in diurnal and free-running rhythms [6, [8] [9] [10] 12] , with an attenuated morning activity peak and phase-advanced evening peak in diurnal conditions and highly penetrant arrhythmia in constant darkness. Further understanding of downstream PDF targets and potential PDFmediated anatomical feedback loops within the pacemaker circuit clearly requires identification of the PDF receptor.
The authors of the new papers [3-5] discovered the PDF receptor by three very different paths. Using three different screens, the three groups converged on the same gene, CG13758, which encodes a putative G proteincoupled receptor. In fitting with the post-genomic era, the simultaneous publication follows an n + 1 rule for nomenclaturethe gene product has been variously named PDFR, Han, Groom-of-PDF or simply CG13758 -where n is the number of converging groups. Taghert's group [ 
5] employed a clever twist
Three new papers report the long-awaited functional characterization of the Drosophila receptor for the circadian-rhythm-regulating signaling molecule PIGMENT DISPERSING FACTOR (PDF). The discovery of the PDF receptor heralds progress in understanding the circadian pacemaker circuit and output pathways in insects. Figure 2) . While the reasons for these differences are not yet clear, they should be resolved in short order. Further work will focus also on the nonclock PDFR neurons that constitute the pacemaker output pathways.
We can now expect that putative anatomical feedback loops within the pacemaker circuit will be revealed as well as downstream PDF-responsive targets including circuits that mediate locomotor and geotaxis behaviors. Other work provokes questions regarding synchronization of circadian physiological outputs. Genetic manipulation of subsets of clock neurons along with studies in which unusual environmental light-dark conditions that induce complex behavioral rhythms with multiple periods and altered clock cycling in the pacemakers of flies and mammals reveal the importance of synchronizing multiple clocks in vivo [6-10,15]. Recent electrophysiological evidence provided by extracellular recordings in the cockroach brain suggests that PDF acts to synchronize assemblies of target neurons [16] . This work has intriguing parallels to electrophysiological studies in mammals [17, 18] . Future electrophysiological analysis combined with behavioral genetics will reveal the detailed mechanisms of PDF actions within the pacemaker circuit.
